Modulation of antioxidant enzymes p21WAF1 and p53 expression during proliferation and differentiation of human melanoma cell lines.
The activities of antioxidant enzymes, and the expression of p21(WAF1) and p53 proteins were studied at different times after subculture during proliferation and differentiation phases. Two human melanoma cell lines were used: IPC182, which is a non-differentiating cell line, and IGR221, which spontaneously differentiates at the end of the exponential growth phase, as evidenced by a marked increase of melanin content and tyrosinase activity. In the two cell lines, the slowing of proliferation coincided with an increase in the activity and amount of immunoreactive superoxide dismutases (SOD1 and SOD2), and a decrease of catalase and glutathione peroxidase activities, and of the glutathione content. The levels of p21WAF1 and p53 proteins were found to be lower in confluent than in proliferative cells. Several parameters were modified only during the differentiation phase of IGR221 cells; in these cells the increase of tyrosinase activity was highly correlated with the increase in SOD2, GST, glutathione reductase, and G6PD activities. The level of glutathione was found to be lower in differentiated IGR221 than in non-differentiated IPC182 cells. These results suggest that p21WAF1 and p53 proteins are not involved in the spontaneous differentiation process of melanoma cells, and that abnormal regulation of the cell cycle inhibition pathway occurred in these cells. The results sustain the hypothesis that alterations of antioxidant enzyme expression are involved in the control of proliferation and differentiation of melanoma cells. Alterations of SOD2 activity may be of particular importance, since variations are observed with both cell growth and cell differentiation.